organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



4-Methyl-N-(2-methylphenyl)benzamide 

Vinola Z. Rodrigues, 3 Marek Fronc, b B. Thimme Gowda 3 * 
and Jozef Kozfsek b 

a Department of Chemistry, Mangalore University, Mangalagangotri 574 199, 
Mangalore, India, and institute of Physical Chemistry and Chemical Physics, Slovak 
University of Technology, Radlinskeho 9, SK-812 37 Bratislava, Slovak Republic 
Correspondence e-mail: gowdabt@yahoo.com 

Received 1 5 May 201 1 ; accepted 1 7 May 201 1 

Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.005 A; 
R factor = 0.042; wR factor = 0.097; data-to-parameter ratio = 14.0. 



The asymmetric unit of the title compound, Ci 5 H 15 NO, 
contains two independent molecules, which differ in the 
dihedral angle between the aromatic rings [48.98 (9) and 
57.48 (8)°]. The methyl groups in para positions are disordered 
over two equally occupied positions. An intramolecular N— 
H- ■ O hydrogen bond occurs. The crystal structure is 
stabilized by intermolecular N— H- ■ O hydrogen bonds which 
link the molecules into chains running along the b axis. 

Related literature 

For the preparation of the title compound, see: Gowda et al. 
(2003). For our study of the effect of substituents on the 
structures and other aspects of 7V-(aryl)-amides, see: Bhat & 
Gowda (2000); Bowes et al. (2003); Gowda et al. (2008, 2009); 
Saeed et al. (2010). 



_J 3 H 

Experimental 

Crystal data 

C 15 H 15 NO 
M r = 225.28 
Triclinic, PI 
a = 7.2964 (6) A 
b = 9.9075 (5) A 
c = 18.1347 (13) A 
a = 88.331 (5)° 
P = 82.892 (6)° 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with a Ruby 
(Gemini Cu) detector 

Absorption correction: analytical 
[CrysAlis RED (Oxford 
Diffraction, 2009), based on 
expressions derived by Clark & 



C 
O 




/rs 



CH, 



y = 79.558 (5)° 

V = 1279.29 (15) A 3 

Z = 4 

Mo Ka radiation 
IX = 0.07 mm -1 
T = 293 K 

0.88 x 0.09 x 0.06 n 



Reid (1995)] 

= 0.968, T ma = 0.996 
18269 measured reflections 
4354 independent reflections 
1602 reflections with / > 2a(I) 
Ri„, = 0.088 



Refinement 

R[F 2 > 2a(F 2 )] = 0.042 

wR(F 2 ) = 0.097 

5 = 0.74 

4354 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



311 parameters 

H-atom parameters constrained 
Ap»ax = 0.12 e A~ 3 
Ap mi „ = -0.11 e A~ 3 



D-H-A 




D-H 


H- ■ A 


D-A 


D-H-A 


N1-HL4-- 


■02 


0.86 


2.05 


2.878 (2) 


163 


N2-H2A- ■ 


■or 


0.86 


2.05 


2.883 (2) 


162 



Symmetry code: (i) x.y — l,z- 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford 
Diffraction, 2009); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and 
Mercury (Macrae et al., 2008); software used to prepare material for 
publication: enCIFer (Allen et al., 2004). 

MF and JK thank the Grant Agency of the Slovak Republic 
(grant No. VEGA 1/0817/08) and the Structural Funds, 
Interreg IIIA, for financial support in purchasing the 
diffractometer. VZR thanks the University Grants Commis- 
sion, Government of India, New Delhi, for the award of a 
research fellowship. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5550). 
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4-Methyl-A^-(2-methylphenyl)benzamide 

V. Z. Rodrigues, M. Fronc, B. T. Gowda and J. Kozisek 

Comment 

The structural aspects of A'-aryl amides are of interest due to their chemical and biological importance (Bhat & Gowda, 2000; 
Bowes et al, 2003; Gowda etai, 2008, 2009; Saeed et al, 2010). In the present work, as part of a study of the substituent ef- 
fects on the structures of benzanilides (Gowda, et al, 2008, 2009), the structure of 4-methyl-A r -(2-methylphenyl)benzamide 
(I) has been determined (Fig.l). The asymmetric unit of (I) contains two independent molecules. In the crystal, the or- 
tho-methyl substituent in the anilino ring is positioned syn to the N-H bond in one of the molecules and anti in the oth- 
er molecule. Further, the N — H and C=0 bonds in the C — NH — C(O) — C segment are anti to each other in both the mo- 
lecules, similar to that observed in 2-methyl-A r -(4-methylphenyl)benzamide (II)(Gowda et al, 2008) and 4-methyl-A r -(2,6- 
dimethylphenyl)benzamide (III) (Gowda et al, 2009) and, with similar bond parameters. 

The central amide group -NHCO- is tilted to the anilino ring with the C2 — CI — Nl — C8 and C6 — CI — Nl — C8 torsion 
angles of -1 18.2 (3)° and 63.9 (3)° in molecule 1, and the C17— C16— N2— C23 and C21— C16— N2— C23 torsion angles 
of -86.8 (3)° and 97.6 (3)° in molecule 2, while the C10— C9— C8— Nl and C14— C9— C8— Nl torsion angles in molecule 
1, and and the C25— C24— C23— N2 and C29— C24— C23— N2 torsion angles in molecule 2 are -13.4 (4)° and 171.7 (2)°, 
and -150.4 (2)° and 27.9 (4)°, respectively. 

The packing of molecules linked by N — H - 0 hydrogen bonds into infinite chains is shown in Fig. 2. 
Experimental 

The title compound was prepared according to the method described by Gowda et al. (2003). The purity of the compound 
was checked by determining its melting point. It was characterized by recording its infrared and NMR spectra, needle-like 
colourless single crystals of the title compound were obtained by slow evaporation from an ethanol solution of the compound 
(0.5 g in about 30 ml of ethanol) at room temperature. 

Refinement 

All H atoms were visible in difference maps and then treated as riding atoms with C-H distances of 0.93A (C-aromatic), 
0.96A (C-methyl) and N— H = 0.86 A. The t/ iso (H) values were set at 1.2 (7 eq (C-aromatic, N) and 1.5 (7 eq (C-methyl). The 
methyl groups in p-position of the aromatic ring are disordered over two equally occupied positions rotated with respect 
to each other by 60°. 
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Figures 




Fig. 1. Molecular structure of the title compound showing the atom labelling scheme. Dis- 
placement ellipsoids are drawn at the 50% probability level. H atoms are represented as small 
spheres of arbitrary radii. 



Fig. 2. Part of the crystal structure of the title compound. Molecular chains are generated by 
N — H - 0 hydrogen bonds which are shown by dashed lines. H atoms not involved in inter- 
molecular bonding have been omitted. 



4-Methyl-iV-(2-methylphenyl)benzamide 



Crystal data 

C 15 H 15 NO 
M,- = 225.28 
Triclinic, PT 
Hall symbol: -P 1 
a = 7.2964 (6) A 
b = 9.9075 (5) A 
c = 18.1347 (13) A 
a = 88.331 (5)° 
(3 = 82.892 (6)° 
y = 79.558 (5)° 
V= 1279.29 (15) A 3 



Z = 4 

^(000) = 480 

D x = 1.170 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2440 reflections 

9 = 3.5-29.3° 

li = 0.07 mnT 1 
7=293 K 
Needle, colorless 
0.88 x 0.09 x 0.06 mm 



Data collection 

Oxford Diffraction Xcalibur 

diffractometer with a Ruby (Gemini Cu) detector 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: analytical 

[CrysAlis RED (Oxford Diffraction, 2009), based on 

expressions derived by Clark & Reid (1995)] 

r min = 0.968, J max = 0.996 

18269 measured reflections 



4354 independent reflections 

1602 reflections with / > 2a(I) 
R int = 0.088 

®max ~ 24.7 , 0 m i n — 4.1 

h = -8^8 



-11- 
-21- 



>11 

>21 



Refinement 



Refinement on F 



Primary atom site location: structure-invariant direct 
methods 
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Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.042 
wR(F 2 ) = 0.097 
5 = 0.74 

4354 reflections 
311 parameters 
0 restraints 



Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0367.P) 2 ] 
where P = {F 2 + 2F 2 )/3 
(A/0) max < 0.001 



= 0.12e. 



Ap m in = -0.11 e A 



Special details 

Experimental. CrysAlis RED (Oxford Diffraction, 2009) Analytical numeric absorption correction using a multifaceted crystal model 
based on expressions derived (Clark & Reid, 1995). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofF 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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y 


z 


TJ- *ITJ 
^iso ' ^eq 


Ol 


0.3561 (3) 


0.83584 (15) 


0.23183 (11) 


0.0969 (7) 


Nl 


0.3243 (3) 


0.62248 (17) 


0.26640 (11) 


0.0687 (7) 


H1A 


0.3695 


0.5366 


0.2607 


0.082* 


CI 


0.1559 (5) 


0.6596 (2) 


0.31651 (18) 


0.0614 (8) 


C2 


0.1579 (5) 


0.6225 (2) 


0.39053 (18) 


0.0622 (8) 


C3 


-0.0084 (6) 


0.6555 (3) 


0.43740 (17) 


0.0776 (9) 
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0.093* 
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0.103* 
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0.0881 (10) 
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0.8021 


0.3212 
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C6 
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0.7270 (3) 


0.29071 (17) 


0.0768 (9) 
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0.7522 


0.2409 


0.092* 


C7 


0.3332 (5) 
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0.0928 (10) 


H7A 


0.3634 


0.4553 


0.3987 


0.139* 
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0.3129 


0.5403 


0.4723 


0.139* 
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0.4352 


0.5940 


0.4044 


0.139* 


C8 


0.4170 (4) 


0.7118(2) 
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0.0648 (8) 


C9 


0.5994 (4) 


0.6581 (2) 


0.18350 (14) 


0.0590 (7) 


C10 


0.6996 (5) 


0.5260 (2) 


0.18947 (15) 


0.0772 (9) 
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Atomic displacement parameters (A 2 ) 
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1 nn c 

ioy.5 


poo pin 1 nno 
Cz / — CjU — rl 3UB 


1 nn c 

ioy.5 


TUIAA pi pi TTQ AO 

rliUA — C3U — rliUB 


1 nn c 

ioy.5 


poo pin 1 1 1 ap 
Cz / — CjU — rl 3UC 


1 nn c 

ioy.5 


HI A A PI A TTQ A/" 1 

rlJUA — C3U — rliUC 


1 nn c 

ioy.5 


m no p i a ui a/" 1 
rliUB — C3U — rliUC 


1 nn c 

ioy.5 


pot poa i nnn 
Cz / — CjU — rliUL) 


1 1 C 1 

115.3 


TUIAA pin I 1 1 AI~"\ 

rlJUA — C3U — rliUL) 


c 0 1 
56.1 


tljiao pin mnA 
rlJUB — CjU — rliUL) 


CO £. 

52.0 


0 1 ap Pi A 1 1 ~) nn 

rliUC — C3U — rliUL) 


1 1 c 0 
135.2 


POT POA TTQAf 

Cz / — CjU — rlJUb 


1 1 n 0 
1 10.2 


TLJIAA Pin TTQAf 

rl J U A — C j U — rl J Ub 


1 /in 0 
140.3 


T TO AO PT A T TT A"C 

H30B — C30 — H30b 


57.9 


ump pm uinc 
H3UC — C3U — H3UB 


C A 1 

54.3 


umT^ pm uinc 
H3UU — C3U — H3UB 


1 nc 0 
105.2 


C27— C30— H30F 


111.6 


H30A— C30— H30F 


58.1 


H30B— C30— H30F 


138.8 


H30C— C30— H30F 


53.7 


H30D— C30— H30F 


109.3 


H30E— C30— H30F 


104.5 
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po "\ti p 1 p/: 
Co — JN 1 — C 1 — Co 


CI Ci f1\ 

oi.V (3) 


PO "\T1 P 1 PT 

Co — JN 1 — C 1 — Cz 


— llo.Z (3) 


p/: pi pt /""i 
Co — C 1 — Cz — C3 


0.1 (3) 


\n pi pt pt 
JN 1 — CI — Cz — C3 


1 HH Ci 

—[ 1 1 .y (Z) 


p/: p 1 pt pt 
Co — CI — Cz — C / 


1 /o.o (z) 


\T i pi pt r^n 

JN 1 — CI — Cz — C / 


0.8 (3) 


pi pt pi P/i 
C 1 — Cz — Lj — C4 


A A iA\ 

U.4 (4 ) 


PT pt pi p/i 

C / — Cz — C3 — C4 


—1 /O.Z (Z J 


pt /""i p/i pc 
Cz — C3 — C4 — CD 


-0.5 (4) 


pt p/i pc p/; 
C3 — C4 — C5 — Co 


-0.1 (4) 


pt pi p/: pc 
Cz — CI — Co — C5 


-0.6 (3) 


\r1 pi p/; PC 

JN 1 — CI — Co — C5 


1 hh i f>\ 
1 / / .3 (Z) 


p/i pc p/; pi 
C4 — C J — Co — C 1 


U.o (4) 


pi mi po p.1 
CI — JN 1 — Co — Ol 


-3.2 (4) 


pi mi pq pq 
CI — JN 1 — Co — cy 


1 "7/1 C (1\ 

1 /4.0 (3 j 


p.1 po pn nn 

o i — Co — cy — c i u 


lo4.4 (3) 


\ri po pn nfi 

jn i — co — cy — c i u 


-13.4 (4) 


p. 1 po pn p 1 /i 

u i — Co — cy — C 1 4 


1 A Z f A \ 

— 1U.3 (4) 


\n po pn p 1 /i 
JN 1 — Co — Cy — C14 


1 / I. / (2) 


pi/i pn nn P11 

c 1 4 — cy — C 1 0 — C 1 1 


1 *7 ( A \ 

1.7 (4) 


po pn nfi pi i 

Co — cy — C 1 0 — C 1 1 


— 1 1 5.1 (3) 


PQ pin pi 1 pn 

cy — ciu — ci i — ciz 


0.3 (4) 


pm pii rn pit 
CIU — CI 1 — Clz — CI 3 


"> 1 (A \ 

-2.1 (4) 


P 1 n P11 P1 1 P1C 

CIU — CI 1 — Clz — CI 5 


176.0 (3) 


Cll— C12— C13— C14 


1.9(4) 


C15— C12— C13— C14 


-176.2 (3) 


C12— C13— C14— C9 


0.1 (4) 


CIO— C9— CI 4— C13 


-2.0 (4) 


C8— C9— CI 4— CI 3 


173.3 (3) 



ptt \n p 1 /; pn 
Cz J — JN z — C 1 6 — Cz 1 


n*7 £. fi\ 
y /.o (3) 


PTT \n p 1 /; pit 
Cz3 — JNZ — C16 — CI / 


— oo.o (3) 


pii pit pn pio 
Czl — C16 — CI / — Clo 


-0.7 (3) 


\n pu pit pio 
JNz — C16 — CI / — Clo 


1 nc a 
— 1 lb A {!) 


pil pi<r p 1 "7 PIT 

Cz 1 — C 1 6 — C 1 / — Czz 


1 "7*7 1 /">\ 
1 / / .I (Z) 


\n p 1 /r p 1 "7 PTT 

JNz — C16 — CI / — Czz 


1.4 (3) 


pn pio pin 

ci6 — ci / — cio — ciy 


0.8 (4) 


PTT P1"7 P10 pin 

Czz — c i / — c i o — c i y 


1 T7 A 

_ 1 / /.U (3 J 


pit pio pin pin 
C 1 / — C 1 0 — C 1 y — CzU 


A 1 SA\ 

-0.1 (4) 


pio pin pm pti 
C 1 0 — C 1 y — CzU — Cz 1 


A T ( A\ 

-0.7 (4) 


pit pu pti pin 
C 1 / — C 1 6 — Cz 1 — CzU 


A A 

U.U (3) 


xn pit pt i pin 
JNz — C16 — Czl — CzU 


1 / J. / (z) 


P1f> PTA PT1 PU 

C 1 y — CzU — Cz 1 — C 1 6 


U.o (4) 


pit \n pti p.i 
C 1 6 — JN z — Cz i — Oz 


-1.5 (4) 


pu \n pti pt/1 
C16 — JNz — Cz3 — Cz4 


1 HH Ci (1 \ 

1 / 1 .y (3) 


P*T PTI PT/1 PTC 

Oz — Cz3 — Cz^l — CzD 


TO A (A \ 

DS.y (4) 


MT PTI PT/1 PTC 

JNz — Czj — Cz'l CzD 


— 1 DU.4 (Z) 


P.T PTI PT/1 pin 

Oz — Cz3 — Cz / I — c/y 


— 1 JZ. / (Z) 


Ml PTI PT/1 PTn 

JNz — Cz3 — Cz4 Czy 


T7 A ( A \ 

11 .y (4) 


PTn pt/1 ptc pt/: 
Czy — Cz4 — Cz5 — Cz6 


1 "7 //1\ 

-1.7 (4) 


pni PT/1 PTC P1£ 

Cz3 — Cz4 — Czj — Czo 


1 H6. /">\ 
1 /O.O (Z J 


PT/1 PTC PT/: PTT 

Cz4 — CzD — Cz6 — Cz / 


1 1 SA\ 

1.1 (4) 


PTC PT/: PTT PTO 

Cz J — Cz6 — Cz / — Czo 


A 0 (A\ 

0.8 (4) 


PTC PT/: PTT PTn 

C25 — C26 — C2 / — C30 


-179.3 (3) 


C26— C27— C28— C29 


-2.0 (4) 


C30— C27— C28— C29 


178.0 (2) 


C27— C28— C29— C24 


1.4 (4) 


C25— C24— C29— C28 


0.5 (4) 


C23— C24— C29— C28 


-177.8(2) 



Hydrogen-bond geometry (A, °) 



D—H-A 
Nl— H1A-02 

N2— H2A-01' 

Symmetry codes: (i) x, y-\,z. 



D — H 

0.86 
0.86 



2.05 
2.05 



D-A 
2.878 (2) 
2.883 (2) 



D—H-A 

163 

162 
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